The family Syngnathidae is remarkable for its adaptations for parental care, with females depositing eggs in a male's specialized incubating area where embryos are protected, nourished and osmoregulated (Vincent et al., 1992) . Despite the ubiquitous male brooding of the egss, the anatomical organization of the brooding structures varies in complexity, from a simple ventral surface where eggs are brooded openly without any protective plates or covering membranes, to a brood pouch (marsupium) with di¡erent degrees of closure culminating in the sealed sacklike pouch of seahorses (Herald, 1959) . This gradient in conspicuous male paternal care structures was used to construct a phylogeny (Herald, 1959) that was later largely con¢rmed by Wilson et al. (2003) using mitochondrial DNA.
A comparative study of three di¡erent brood structures (Nerophis ophidion, Syngnathus abaster and Hippocampus hippocampus; pouch types B1, A4i and A5, respectively, (Herald, 1959) ) showed that each structure had a skin with a di¡erent ultrastructure, suggesting di¡erent functions that may be related to di¡erent reproductive strategies of each species (Carcupino et al., 2002) . Recent work suggested that the anatomical variations among brooding structures could also signal distinct early life histories with di¡erent degrees of newborn development being associated with contrasting dispersal potentials (Silva et al., 2006) . As a fact, within pipe¢sh, marsupium lacking species, such as Nerophis lumbriciformis, seem to produce smaller and less developed planktonic larvae, with a morphology still distant from the adult (Monteiro et al., 2003) , while species with a marsupium, such as S. abaster, give birth to fully formed juveniles that immediately assume a benthic distribution on release from the parent's pouch (Silva et al., 2006) . The ultrastructural changes related to the increased elaboration of pipe¢sh brooding structures seem, thus, to be accompanied by an increase in the extent of newborn development along with a transition from a two-phase life history (planktonic larvae and benthic adults) to an apparently single benthic strategy (Silva et al., 2006) .
Larvae biology and behaviour of most syngnathid species remain, however, undocumented and variation in early life history parameters across genera requires thorough analysis in order to correctly assess the mechanisms and strategies involved in syngnathid evolution. Furthermore, increasing knowledge on early life history related parameters could provide powerful insights into the relative vulnerability of di¡erent species or populations to the actual increasing pressures presented through overexploitation and habitat fragmentation.
In this paper, some notes on the development of aquarium-reared juveniles of the greater pipe¢sh, Syngnathus acus Linnaeus, a data de¢cient species (Baillie et al., 2004) , are presented. Simultaneously, the vertical distribution of newborns was analysed as an indication of the benthic or pelagic nature of the juveniles, a variable with profound implications in the population dynamics of pipe¢sh that inhabit increasingly fragmented habitats, such as eelgrass meadows. Comparisons are also presented, highlighting similarities and di¡erences between S. acus and other western European pipe¢sh species, particularly S. abaster.
Syngnathus acus juveniles were obtained from four pregnant males captured by net in the Ria de Aveiro estuarine lagoon (40845'N 8840'W), in Portugal. Captive males were fed daily with fresh Artemia franciscana nauplii and maintained in 250-l aquaria, illuminated with natural light, supplemented with 18 W £uorescent lamps. Due to the 'gas bubble disease' aeration was performed outside the ¢sh tanks. Continuously running seawater was physically and biologically ¢ltered and temperature maintained at 18^198C. Due to the direct observation of cannibalism, newborns were separated from males and maintained in 80-l aquaria, in the same conditions as adults.
Total length (TL) of ten juveniles haphazardly collected from the tank was measured every week up to two months after birth.
The vertical distribution of juveniles was analysed as in Silva et al. (2006) by separately placing individuals inside small 4-l aquaria (40610610 cm) with no water circulation, divided in three sections: surface (10 cm), middle section (20 cm) and bottom (10 cm). After an initial accommodation period (&45 min), 10 min observation periods were conducted on the time juveniles spent in the 'surface' and 'bottom' sections. In order to assure data independence, each observation was conducted using di¡erent individuals, that were only used once (ten trials measuring time spent near the surface and another ten trials aimed at measuring time spent in the bottom section). This experimental design was consecutively repeated during ¢ve weeks, always using di¡erent individuals. Results were analysed and further compared with data for S. abaster (Silva et al., 2006) bottom)]. Comparison between S. acus and S. abaster juvenile birth lengths were assessed through a 2-tailed independent-samples t-test. All statistical analyses were performed using the Statistical Package for the Social Sciences 13.0 (SPSS Inc.).
Pregnant males gave birth, during a 2^3 day period, to fully formed juveniles ( Figure 1A ) measuring approximately 26 mm (TL; N¼110, average¼25.94 mm, range: 17^30 mm, SD¼2.52) already capable of feeding on Artemia nauplii. Meristic data are presented in Figure  1B . Comparative data for S. abaster is also presented (Froese & Pauly, 2005 ; K. Silva, personal observation). The two congeneric species resemble each other in general morphology, with, however, some signi¢cant di¡erences concerning birth length [S. acus: N¼110, average¼25.94 mm, SD¼2.52; S. abaster: N¼64 average¼17.67 mm, SD¼2.22; independent-samples 2-tailed t-test: N¼174, P50.001].
Juveniles used for the calculation of the growth rate (aleatory sampling of aquarium reared juveniles) doubled in size within the ¢rst ¢ve weeks after abandoning the marsupium (initial size¼22.20 mm, SD¼2.30; ¢ve weeks size¼44.30 mm, SD¼3.47) ( Figure 1C) . The presence of a fully developed pouch was observed after six months (possible indicator of sexual maturity), in 90 mm individuals [20% of the maximum length reported by Dawson (1986) 
for this species].
A signi¢cant di¡erence was observed between time spent in the surface and bottom sections of the aquaria (see Figure 1D ). Newborn juveniles occupy the bottom of the aquaria immediately after birth, spending most of the time in close contact with the substrata. Some sporadic movements towards the surface were observed, always rapidly followed by a return to the bottom section of the aquaria. The observed vertical distribution did not signi¢-cantly change during the following weeks (see Figure 1D) . Furthermore, no di¡erences were observed in the vertical distribution pattern of S. acus and S. abaster (Table 1) .
The observed development and behaviour of S. acus juveniles reinforces the idea that the brood pouch of the genus Syngnathus allows for the production of fully formed juveniles that immediately take a bottom life on release from the parent. Contrarily to larvae produced by marsupium-lacking pipe¢sh, whose development is con¢ned to the egg space, Syngnathus larvae remain inside a protective environment that can provide more space to grow and less constrained metabolic exchanges (Monteiro et al., 2005) . As a result, species with a marsupium, such as S. acus and S. abaster give birth to rapidly growing adultlike juveniles, while external brooders produce smaller and less developed larvae, presenting a primordial ¢n and a transparent coloration (e.g. Nerophis lumbriciformis, N. ophidion and Entelurus aequoreus (Russell, 1976; Monteiro et al., 2003) ).
Early life history is determinant in a species' ecology since it has profound implications in demography, dispersal and population connectivity (Cowen et al., 2000; Armsworth, 2002) . Species with a pelagic early life stage have, at least theoretically, the capacity to colonize new areas and/or promote gene £ow between geographically separated populations, by drifting on water currents. On the other hand, a non-dispersive early life stage may favour genetic di¡erentiation and/or extinction of local populations (Armsworth, 2002) .
In the particular case of S. acus, a common inhabitant of the increasingly degraded southern European estuarine areas, the apparent benthic strategy of the juveniles, along with habitat fragmentation and degradation, can lead to a decrease in connectivity and consequent isolation between geographically distant populations, in much the same way as it has been documented in S. abaster (Silva et al., 2006) . Along the coasts of the Portuguese mainland, these two species seem mainly con¢ned to estuaries (Re¤ , 1999) . Habitat fragmentation and/or long distance colonization, as well as restricted dispersal with isolation by distance have already been pointed out as important forces able to determine the actual geographical distribution of certain seahorse species (Lourie et al., 2005) .
A ¢nal interesting note on S. acus deals with ¢lial cannibalism. Syngnathus acus newborns were actively preyed upon by adults, including their own parents. Cannibalism in pipe¢sh has also been reported in S. abaster (Silva et al., 2006) , S. scovelli, S. £oridae and S. fuscus (Teixeira & Musick, 1995) , and may be a widespread phenomenon in the genus Syngnathus. 
